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The University of Minnesota Research, Development and Demonstration

Center in Education of Handicapped Children has been established to

concentrate on intervention strategies and materials which develop and

improve language and communication skills in young handicapped children.

The long term objective of the Center is to improve the language

and communication abilities of handicapped children by means of iden-

tification of linguistically and potentially linguistically handicapped

children, development and evaluation of intervention strategies with

young handicapped children and dissemination of findings and products

of benefit to young handicapped children.



Abstract

The effects of varying instructional explicitness (minimal,

general, and explicit) and type of reinforcement (none, extrinsic, and

intrinsic or relational) on young children's learning of an oddity

discrimination task were investigated. Forty-eight nursery school

children were randomly assigned to the six cells of a 2 (instructions,

minimal or general) x 3 (reinforcement) factorial design, and 12 others

to an outside contrast group that received particularly explicit

instructions and intrinsic reinforcement, which vas considered to be an

especially favorable combination. No significant differences in learning

were found among the six groups of the major design, but the outside

contrast group was found to perform significantly better when compared

with the minimal and general instruction condition groups. No signifi-

cant difference emerged from an analysis of the outside contrast con-

dition with the three reinforcement conditions, however.

A test of transfer -of- training was made by use of different stimuli,

and 32 of 34 subjects who earlier reached criterion showed successful

transfer. Other notable findings from the study included: A significant

correlation of CA and original learning across the total subject sample,

but not within any group or condition save the minimal instruction - no

reinforcement condition; significantly longer response latencies for

criterion compared to noa-criterion subjectF, which was uniformly ob-

served across all groups; and that virtually a1 subjects questioned

on their ability to make "same" and "not same" identifications of the

task stimuli could do so whether they had reached criterion or not.



Data from two other samples involved in a replication study and

an initial pilot study are also reported. Many correspondences,

but also some discrepancies with the previous findings were obtained.

The results were discussed in some detail to provide a guide to

future research.



Effects of Various Instruction and Reinforcement

Conditions on the Learning of a Three-Position Oddity Problem

by Nursery School Children

James E. Turnure and Sharon N. Larsen

University of Minnesota

Several recent studies by Turnure (1970a, b; Turnure & Zigler,

1964) have explored the basis of the persistent reports of inatten-

tiveness or distractibility of mentally retarded children in

school or other learning situations. Turnure (1970a) has suggested

that some instances of non-task orientations which are the behavioral

index of inattentiveness are best considered as natural and spontaneous

instances of looking for help rather than indications of a defect in

the ability to attend. The task employed by Turnure in his investi-

gations was an oddity discrimination learning problem, and he has noted

that the fact that such a task was very difficult for the low MA individ-

ual, i.e., not an age appropriate task, may have been an extremely

important factor in the young retarded child's performance both in

learning and glancing (i.e., non-task orientations). In fact, oddity

learning research has repeatedly reported the difficulty of this tack

for the young child (Gollin & Shirk, 1966; Hill, 1965; Lippsitt &

Serunian, 1963; Saravo & Gollin, 1969). The parameters of oddity

learning in children, both normal and retarded, have been extensively
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explored by these and other researchers (cf. also Ellis, Hawkins,

Pryer & Jones, 1963; Gollin, Saravo & Salten, 1967; House, 1964;

Lubker & Spiker, 1966; Saravo, Bagby & Haskins, 1970) over the past

decade. In preparation for further study of the young retarded

child's attention and learning behavior on such a task, the present

writers felt that exploration of some additional parameters possibly

affecting oddity task performance seemed warranted. That is, in order

to understand more fully the retarded child's behavior during learning,

a clearer understanding of the variables involved in the learning of

the task seemed a prerequisite.

Although the eventual application of the information obtained in

the present study was to be the investigation of learning in the

retarded. young normal children were used as subjects. Butterfield

(1968, p. 361) has emphasized that the "cognitive processes of the

retardates may be elucidated by studying normal persons of low MA's

as well as by studying the retarded directly and that by doing so one

can avoid some of the "the difficulties which are introduced by the

atypical life histories of many readily availabll retardate subject

pools." Turnure's previous findings on distraction and the mentally

retarded (Turnure, 1970a, b) seemed entirely consistent with the

developmental rather than defect approach to mental retardation im-

plicit in Butterfield's statements, and in view of this and the fact

that the present study was considered as an adjunct to a main line

of investigation into attention processes in the mentally retarded,

use was made of a more easily obtainable normal subject population.

The conventional oddity learning problem has been defined as

one in which two stimuli are identical and the third, rewarded stimulus,
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is odd with respect to a single non-spatial dimension on any given

trial. Generally, in such a three position oddity problem all positions

in an array carry the odd stimulus an equal number of times, although

this has not been the case in all oddity research (cf. Ellis et al.,

1963; Hill, 1965; Moon & Harlow, 1955). Using the conventional form

of the oddity learning task, Collin and Shirk (1966) have found that

only 42 percent of the four-year-olds they studied were able to reach

a learning criterion of six consecutive correct responses. This they

noted was considerably better than a finding earlier reported by

Lipsitt and Seruniun (1963) of only 17 percent of the four-year-olds

tested being able to learn an oddity task. It must be noted that

Lipsitt and Serunian's percentage is based on only a very small sample

of children (n = 6) in contrast to the larger group which Gollin and

Shirk investigated (n = 24), and so sampling problems may partially

contribute to the wide difference in the number of learners found.

Saravo and Gollin (1969) note that even the finding of over 50

percent of preschool children unable to solve the oddity problem is

somewhat surprising in view of the fact that a problem requiring

response to oddity (i.e., point to the one that is not the same)

appears in the Stanford-Binet at 4 1/2 years and it is a normally

acquired ability in four-year-old children. Saravo and Gollin suggest

that at least part of the difficulty for these young children may lie

in the fact that in the traditional oddity task, the stimulus which

is odd, and thus the correct choice on one trial, would be an incorrect

choice on a later trial. Thus the correct choice is determined by the

relation within a set of stimuli, and as such is a more difficult task
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than a simple discrimination of "same-not same." Saravo and Gollin,

and others, have demonstrated, in fact, that four-year-olds are able

to learn oddity with reasonable efficiency under conditions of mini-

mum task interference. That is, when the task is constructed so that

these young children need not inhibit a previously learned response

in order to make a subsequent correct response, performance is some-

what improved (Saravo & Gollin, 1969; 56 percent 4year-olds reached

criterion; Saravo, Bagby, & Haskins, 1970: 54 percent). Typically in

these studies the task stimuli are arranged so as to eliminate the

reversal of stimuli from correct on one trial to incorrect on a later

trial, or to minimize response tendencies such as perseverations,

position preference, etc.

A great deal of the research in oddity learning has been along

these lines and thus primarily concerned with determining task dimensions

that affect oddity learning, rather than with what cognitive resources

the child brings to the task and how these may be improved or changed

so as to affect their oddity learning. That is not to say that the

research to date has not concerned itself with the child's strategies

and approaches to learning the oddity task (cf. Croll, 1970; Hill, 1965;

Saravo, Bagby & Haskins, 1970). Primarily, however, it is the stimulus

characteristics of the task which are manipulated in order to produce

more efficient performance by the young child who approaches the task

with certain typical strategies which can inhibit learning on the

learning task as traditionally constructed.

Some recent literature (Bower, 1970; Reitman, 1970, Taylor &

Whitely, 1971) suggests that an extremely influential factor in

learning is the instructions or instructional training provided to



the subject. Instruction or training may have the effect of

directing the child's attention to the relevant dimensions of the

task and/or away from the irrelevant dimensions, or even may provide

or suggest to the child appropriate or useful strategies to employ

for successful solution. Staats, Brewer, and Gross (1970) have

shown that when appropriate training methods are employed, general

attentional and discrimination skills as well as important cognitive

repert'ires can be acquired quite rapidly and are extremely effective

in the development of various language and reading skills in young

children. Croll (1970) has suggested that it might be possible to

facilitate the acquisition of oddity discrimination in young children

by minimizing the occurrence of incorrect strategies and increasing

the initial availability of the oddity strategy so that the Pubject

is likely to test it. Croll further suggests that it is unlikely

that this can be easily achieved within the constraints -)f traditional

methods for training oddity discrimination. No attempts have been made

to date to affect the strategies employed by young children on the

oddity discrimination task by use of instructions or instructional

training, and the power of such procedures to facilitate learning in

these children has not been investigated. Since it has been repeatedly

shown to be relatively difficult for pre-school children, the con-

ventional oddity learning task would seem to be a suitable task in

which to investigate the influence of instruction and instructional

training on the child's attention to and/or strategies for learning

a task.

In the present study, a major variable under investigation was

the effects of varying instructions on oddity learning in pre-school
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children. Three levels of instruction ranging from minimal to very

explicit were investigated: a) minimal instructio,, supplied only

a basic task orientation and description of the response required by

the child; b) general instruction included, in addition to the above,

a statement that the correct choice each time was the item that was

"not the same as the others;" c) explicit instruction included a

of the above as well as a more detailed description of how the correct

choice was to be determined. It was hypothesized that increasing the

detail and explicitness of the instructions should facilitate perfor-

mance, possibly by focusing the child's attention to the relevant

dimensions of the task, or possibly by making available the appro-

priate strategy for solution. An alternative hypothesis is clearly

possible, however. It might be the case that by increasing the

volume and detail of instruction the child may become increasingly

confused and perform less well or at least no differently than if

left on his own to solve the task. This alternative hypothesis seemed

especially necessary to consider in view of the fact that a second

major variable, the nature of reinforcement given for correct response

was also investigated, and presented the possibility of negative as

well as positive interactive effects between instruction and reinforce-

ment conditions.

Reinfcrcement for correct response in most of the oddity learning

research has consisted of a tangible reward such as a marble, a piece

of candy (cf. Lubker & Spiker, 1966; Saravo & Gollin, 1969) or some

sort of social reinforcement usually in the form of the subject being

verbally informed by the experimenter that his response was correct

or incorrect (cf. Lipsitt & Serunia', 1963; Gollin & Shirk, 1966).
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Several recent studies (Turnure, 1970a, b) in which the oddity

learning task was used, have employed a non-social reinforcement pro-

cedure in which sub4P-te were informed that a response was correct

by the onset of .6-c, a procedure similar to that used in a

variety of investigations employing other discrimination learning

tasks (Dorwart, Ezerman, Lewis & Rosenhan, 1965; Lewis, Wall, &

Aronfreed, 1963; Terrell & Kennedy, 1957; Witryol, Lowden & Fagan,

1967). There has been widespread investigation into the differential

effects of the various classes of reinforcement on discrimination

learning, especially with regard to the differential effects of

social and non-social reinforcement (Dorwart, et al., 1965; Lewis,

et al., 1963; Terrell & Kennedy, 1957; Zigler & Kanzer, 1962), but

little investigation of the reinforcement parameters has occurred in

the area of oddity learning. In the present study, one dimension

possibly involved in differential effects of various reinforcements

is explored. It is posited that reinforcement which is "intrinsically

meaningful" in some sense may be a more effective reinforcer for

oddity learning in young children. That is, if in the oddity problem,

the reinforcement stimulus which indicates the correct response is

also related directly to the choice of the odd item, rather than

being only an external symbol of a correct choice, such as the onset

of a light or the dropping of a marble down a chute would be, then

learning should be facilitated. Thus, two reinforcement conditions,

both of which employed non-social reinforcement, but one of which was

considered "intrinsically meaningful," and a third no reinforcement,

control, condition constituted the second major variable of the present

study.
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The reinforcement believed to be more "intrinsically meaningful"

consisted of presentation, upon correct response, of a picture identi-

z.al to the odd iten, resulting in the display of two matching pairs

of stimuli on the apparatus for a short period prior to the presentation

of the next trial. The more typical reinforcement involving presentation

of a bright light following a correct response constituted the second

reinforcement condition tested. A no reinforcement condition was

included in order to control for possible oddity response preferences

in children (Dickerson & Giradeau, 1970) which might result in a high

baseline level of oddity response.

The present study then was a 2 x 3 two-factor design, instructions

(minimal, general) x reinforcement (none, red light, same picture)

which involved six experimental groups. A seventh group, the explicit

instructions group, was also tested. As described earlier, the explicit

instructions group received additional instructions in selection of

the correct response; this group also received the most hypothetically

facilitating reinforcement (same picture), according to the intrinsic

meaningfulness hypothesis, and additional instruction as to the meaning

of the picture reinforcement. In sum, then, it was expected that the

performance of this group should exceed that of a?1 other experimental

groups and could provide an external comparison group with which to

explore the relative effects of instruction, reinforcement and any

interactions which might emerge.

Method

Subjects

Initial pilot work was undertaken to develop and test procedures

with 37 nursery school children between the ages of 3-5 and 5-1. These

children attended the University of Minnesota nursery school and the
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predominant number were test-experienced,having partIcpated in numerous

experimental investigations, but some of them were part of a new

program for "disadvantaged" children who were known to perform quite

divergently from the usual school population, so this data was considered

too heterogeneous and experimentally suspect to be included as part c.f

the study proper. (See Report 32 Appendix for description and comments

regarding this pilot data.) Sixty nursery school children between the

ages of 3-8 and 5-4 were selected as subjects for the study proper from

two nursery schools located in St. Paul, Minnesota.
1

Children at

both schools were characterized by the directors of the schools as

coming from middle class families or higher, and being of above average

IQ ability on the whole. Eight children were assigned to each of

the six main experimental groups and 12 children were assigned to the

seventh experimental group which received the explicit t,aining.

Mean chronological ages and standard deviations for each group, by

school and with schools combined, are shown in Table 1.

Children from the first school (S1) were tested first and then

additional children from the second school (S2) were selected and

tested so as to expand the group sizes. Thus, assignment of children

to experimental groups differed slightly for the two schools. As-

signment of subjects from the first nursery school to experimental

groups was accomplished by first listing all children available in

the school and then randomly placing each of the seven youngest in

one of the experimental groups, then the next seven youngest and so

on until approximately an equal number of children were assigned to

each experimental group. One additional child in the first school

was assigned to the explicit instruction group. Subjects from the
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second school were selected so as 1) to have a mean chronological

age similar to that of the first nursery school subjects in each

group, and 2) to include a range of ages from the youngest to the

oldest children attending the school in each experimental group. Thus,

the subjects chosen from the second nursery school were of specified

ages, but the particular child at each age assigned to any one

group was random. In addition extra children were again assigned

to the explicit instruction condition in order to increase the n for

that group and to permit comparison of that group with the others in

a number of statistical analyses.

Although the overall mean age of the first nursery school subjects

was slightly higher than of the second school (X S1 = 57.5 mos.,

X S2 = 54.7 mos.), 2 (schools) x 2 (instruction condition) x 3

(reinforcement condition) analysis of variance of age produced no

significant findings for any of these factors or their interactions.

A t test between schools within the explicit condition alone was

also nonsignificant (t = .80, df = 10). Finally, when each of the

three reinforcement condir.ons was collapsed acrcss school and

instruction conditions, tr when each of the instruction conditions

was collapsed across school and reinforcement condition and compared

by means of individual t tests with the explicit instruction con-

dition, no significant age differences were found. Thus, it appears

safe to conclude that the experimental groups were clearly balanced

for age.

Apparatus

The main apparatus for presentation of the three-choice oddity

problem consisted of a six-window stimulus presentation box placed
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on a table, as shown In Figure 1, before which the child was seated

so as to be at eye level with the two rows of three four-inch square

windows on one end. The windows in each row were one inch apart and

the two rows were also one inch apart. The bottom row of windows

were the response windows and gave-way approximately 1/8 to 1/4 inch

when pressed; the top row of windows, the reinforcement windows, did

not move. The stimuli were back-projected onto the clear plexiglass

windows from a Kodak carousel projector located within the box. Each

slide projected a stimulus figure in each of the three bottom windows

as well as the reinforcement stimulus in the appropriate top window.

A black shutter covered each of the top windows and no stimuli were

visible in these windows until the first response made by the child.

Onset and offset of each slide as well as the window location

and duration of all pushes made by the subject on the lower response

windows were automatically recorded on an Esterline-Angus event

recorder. Slides were coded so as to permit activation of photocells

when they were projected. The photcell mechanism initiated the

recording of the onset and offset of the stimuli as well as the re-

cording of the subject's responses, and also initiated the recording

of the operation of the shutters which covered the reinforcement

windows. On any one trial (one slide) only one shutter would rise

after a child's response and it would be the one covering the rein-

forcement window just above the first response window pushed. It

rewained up until a new slide was presented at which time the shutter

would drop and the new stimuli would appear in the bottom response

windows. In the no reinforcement conditions, however, the equipment
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was set so that no top shutter ever rose.

A timer mechanism controlled the cycle of slide presentation.

A slide was presented and remained on for 7.5 seconds before auto-

matically being changed to the next slide if no response was made

by the subject during that period. If a response was made within

the 7.5 seconds the slide remained on for only three seconds more

and then was changed to the next slide. Immediately upon the first

response, the shutter in the reinforcement window just above the

response window pushed, rose and remained up until the slide changed

at the end of the three seconds. Thus, the set of stimuli in the

response windows could be on f,r as short a period as just over

three seconds if the subject responded immediately when a new set

of stimuli appeared, or for as long as 10.5 seconds if the subject

waited until the last instant of the 7.5 second period to respond,

in which case the slide would remain on for the additional 3

second period before changing to the next one. In all cases, the

reinforcement stimulus was visible for the 3 second period only.

The timer mechanism could be turned off so as to permit the exper-

imenter to manually forward the slides by pressing a button.

All apparatus necessary to operate the projector, timers, re-

corder, etc., as well as the recorder itself were on the floor under

the far end of the table from the subject and out of his direct

view.

The stimulus figures presented for the initial task were black

and white line drawings of three animals, a duck, a cat, and a rabbit.

Two of these animals were paired on any one slide so as to present

two similar and one different stimuli in the three lower response



windows. Each animal figure was the odd stimulus an equal number

of times, was presented an equal number of times in each window

position, and was paired an equal number of times with each of the

other two animal figures. The order of presentation of the 18 slides,

which included all possible pairings of the three figures, was

randomly determined and the same for all experimental groups. This

ordering was presented twice to each subject for a total of 36 trials.

Each slide projected a bright red patch of color (in red light rein-

forcement condition) or the identical odd picture (in the same picture

reinforcement condition) directly over the correct odd choice. In

the windows over the incorrect choices, a solid black space was

projected. A separate set of slides was therefore necessary for

each reinforcement condition.

In addition, a transfer set of 18 slides was available for each

of the three reinforcement conditions. This set consisted of one slide of

each of the 18 possible pairings of three geometric forms, 0, A,7--(.

Procedure

Subjects were invited to play an "animal picture game" and were

taken individually from their classroom to an experimental room in the

same building for one 15-minute session.

Subjects were seated in front of the apparatus and the experimenter

sat to their right. The project was on when the child entered the room

and the bottom three response windows were brightly illuminated, but

showed no pictures; the top reinforcement windows were black since all

shutters were down. The experimenter recorded the child's name, age,

and classroom, and then rose and went to the back of the apparatus

15
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explaining to the child that he had to put on "just the right

pictures for the game" he was about to play. Since the subjects

were taken from their classrooms at times when they were unoccupied

and willing to come, the experimenter could not put on the appropriate

stimulus slide tray for the condition in which the child was being

tested prior to their arriving in the experimental room. After

placing the slide tray, the experimenter returned to the child's side

and proceeded to instruct the child according to the particular

experimental condition. All subjects received at least minimal

instructions as to the object of the game and the way to push the

windows. The degree to which further instructions were given con-

stituted one of the two independent variables under investigation.

Thus in the "minimal instruction" conditions, no instruction beyond

this minimal instruction was given for the no reinforcement group, and

for the two reinforcement groups a few sentences on the meaning of the

red or picture reinforcement were added to these minimal instructions.

In the "general instruction" conditions, however, subjects were addi-

tionally instructed that the right picture was the one that was "not

the same as the others."

In the course of instructions for every group, demonstration of the

pushing of the response windows was given. No pictures were viewed

in the windows during the instructions and demonstration; only the

light from the projector, present when the child entered, illuminated

the response 'qindows. In the two reinforcement conditions, when the

shutter rose during each demonstration trial as it would in the actual

trials, the reinforcement window was illunimated only by the light produced

by the project being on.

The specific instructions given to each experimental group are

described below:
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No reinforcement - minimal instructions

In these windows you will see some animal pictures (experimenter

points). You want to try and push the right picture everytime. Look

at ali the pictures to find the one that is right. Sometimes you will

think that this is the right picture (experimenter points to middle

window), so you will push here (experimenter presses). If you think

that this is the right picture (experimenter points right) then push

here (experimenter presses). Or, if you think this is the picture

that is right, (experimenter points left) then push this one. Go

ahead you do it this time (child presses). Remember, everytime the

pictures come on you look at all of them and push the one you think

is the -ight one.

No reinforcement - general instructions

In these windows you will see some animal pictures (experimenter

points). You want to try and push the right picture everytime. The

right picture is the one that is not the same as the others. Look

at all of the windows to find the picture that is not the same as the

others each time. Sometimes you will think that a picture here is

the one that is not the same (experimenter points to middle), so you

will push here (experimenter presses). If you think that the picture

that is not the same is here (experimenter points right) then push

here (experimenter presses). Or, if you think that the picture that

is not the same is here (experimenter points left) then push this one

on. Go ahead-you do it this time (child presses). Remember, every-

time the pictures come on you look at all of them and push the one that

you think is not the same as the others.
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Red reinforcement - minimal instructions

In these windows you will see some animal pictures (experimenter

points). You want to try and push the right picture everytime. Look

at all the pictures to find the one that is right. After you push

the right picture down here (experimenter points), a red light will

go on above it, up here (experimenter points). The red light up here

will tell you that you were right. Sometimes you will think that this

is the right picture (experimenter points to middle) so you will push

here (experimenter presses). If you think that this is the right pic-

ture (experimenter points right) then push here (experimenter presses).

Or, if you think this is the picture that is right, (experimenter points

left) then push this one. Go ahead, you do it this time (child presses).

Remember, everytime the picturer come on you look at all of them and

push the one you think is right. Then look at the top windows to see

if you have pushed the right one.

Red reinforcement - general instructions

In these windows you will see some animal pictures (experimenter

points). You want to try and push the right picture everytime. The

right picture is the one that is not the same as the others. Look at

all of the windows down here (experimental points) to find the picture

that is not the same as the others, each time. After you push the

picture that is not the same as the others down here ( experimenter

points), a red light will go on above it, up here (experimenter points).

The red light will tell you that you were right. Sometimes you will

think that a picture here is the one that is not the same (experimenter

points to middle) so you will push here (experimenter presses). If
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you think that the picture that is not the same is here (experimenter

points right) then push here (experimenter presses). Or, if you think

that the picture that is not the same is here (experimenter points

left) then push this one. Go ahead, you do it this time (child presses).

Remember, everytime the pictures come on you look at all of them and

push the one that you think is not the same as the others. Then look

at the top windows to see if you have pushed the right one.

Picture reinforcement - minimal instructions

These instructions were identical to the red reinforcement - minimal

instruction condition instructions with the following change in wording.

"After you push the right picture down here (experimenter points) a

picture just like it will go on above it, up here (experimenter points).

That picture will tell you that you were right." This similar change in

wording was also made for the picture reinforcement-general instruction

condition which was otherwise identical to the red reinforcement-general

instruction condition described above.

Explicit instructions

In these windows you will see some animal pictures (experimenter

points). You want to try and push the right picture everytime. You

will see two pictures that are the same and one that is not the same

as the others. The right picture is the one that is not the same as

the others. (You want to push the picture that is not the same as the

others.) You want to push the picture that is not the same as the others

everytime. Look at all the windows to find the picture that is not the

same each time. When you push the picture that is not the same you will
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see another picture just like it appear in the window above, up

here (experimenter points). That picture on top will tell you

you are right. So look at the windows on top to see if you have

pushed the right picture, the one that is not the same as the

others. If you don't see a picture like the one you pushed in the

window on top, you will know that you have not pushed the right

picture down here (experimenter points). Sometimes you will

think that a picture here is the one that is not the saue as the

others, experimenter points to middle) so you will push here (ex-

perimenter presses). If you think that the picture that is not

the same is here (experimenter points right) then push here (ex-

perimenter presses). Or, if you think that the picture that is not

the same as the others is here (experimenter points left) then

push this one. Go ahead, you do it this time (child presses).

Remember, everytime the pictures come on look at all of them

and push the one that you think is not the same as the others,

and try to make the picture just like it show in the window on

top.

Following the specific instructions for each group, the ex-

perimenter indicated that he would now have to go to the back of

the apparatus in order to show the pictures each time, and that

the child was to begin playing the game by himself as soon as the

pictures came on. The experimenter then went to tea back of the

apparatus where he sat down cut of child's sight and switched the

apparatus to automatic advance. Each child was told to begin as
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the first set of stimuli appeared. If the child was hesitant in

the first few slides, the experimenter encouraged the child to

go ahead and to push the picture he thought was the right one

everytime.

During the 36 trials which followed, the experimenter observed

data as it was recorded on the Esterline Angus recorder and

noted if the child at any time achieved a criterion run, designated

as seven or more consecutive responses (Grant, 1947). Following

completion of the 36th trial the experimenter returned to the side

of the child praising him for his performance.* Children who

had reached criterion were given an additional 18 transfer trials.

The instructions for these additional trials were as follows:

"I am going to show you a few more pictures now. The pic-

tures will be a different kind, but I want you to play the game

in exactly the same way as you just did."

The experimenter then replaced the original slide tray with that

for the transfer slides. The same method of reinforcement (red,

picture, none) as had been used in the original task was used in

transfer.

*If in the last few trials the experimenter felt that the child
was demonstrating learning and there were not enough trials re-
maining in the 36 to obtain evidence of a criterion run of seven,
the experimenter repeated the last 10 slides. Those subjects

who then did reach criterion were not considered criterion
subjects for major aaalyses, but are specially designated in
descriptive statistics.
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Following transfer in the case of the criterion subjects,

or after the original 36 trials for non-criterion subjects, the

experimenter ret'irned to the subject and asked him several

questions in order to determine the child's understanding of the

proper solution of the task and of the instructions which he had

received. Preliminary questions included whether the child

liked the game ana whether he had pushed the correct picture

everytime. The subject was then asked how he knew which picture

to push each time. Subjects who received instructions that the

correct picture was the one that was not the same as the others

were asked if they remembered being told this, and further,

whether they had pushed the one that was not the same as the

others each time. Subjects in the reinforcement conditions

were asked what the red light (or picture) in the top window

told them when they saw it. This was generally followed by the

question, did the red light (or picture) on top mean they were

right or wrong?

All subjects in the general and explicit instruction conditions

who did not reach criterion were further questioned in order to

ascertain whether or not they understood their instructions, spe-

cifically, whether they understood the meaning of the phrase "not

the same as the others." The experimenter backed up the slide tray and

with the advance now under manual control questioned the subject in the

following manner, referring with each question to a different slide.

For three to four slides the experimenter told the child, "point to
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the one that is not the same as the others." This same procedure

was followed for several additional slides with the experimenter

now asking the subject to "point to the one that is different from

the others" and then to "the ones that are the same." If the

subject's response to the above questioning indicated that the

child did not know the correct answer or was very unsure the experimenter

pointed to one of the two identical figures and asked, "which is not

the same as this one?" then, "which is different from this one?" and

then "which is the same as this one?"

At the end of this questioning, which generally took no more

than 3 to 5 minutes, the child was praised for his performance and

returned to his classroom.

Results

Learning scores were the total number correct responses on the

36 trials. Table 2 shows the mean number correct for each experi-

mental group, by school and combined across schools. Observation of

this table suggests that within the no reinforcement condition, minimal

versus general instru,..tions resulted in large differential group

performances, and further that this difference is attributable to

the large difference in the performance in the two instruction conditions

of the children from the second nursery school. However, a 2 (schools)

x 2 (instruction condition) x 3 (reinforcement condition) analysis of

variance of number correct scores produced no significant findings. Thus

the apparent differences in mean number correct in this condition were

not large enough to produce statistically significant differences in the

overall analysis of variance. Other trends can be seen in the group
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means in Table 2, although any differences are merely suggestive and

in no case did statistically significant differences emerge. When

subject scores were combined across schools, and across reinforcement

conditions, somewhat better performance was seen under general in-

struction conditions than under minimal instruction conditions. The

difference between instruction conditions was clearly a larger one

than among the means for the three reinforcement conditions, which,

when scores were collapsed across schools and instruction conditions,

were very similar, although a slight trend in the predicted direction

is apparent.

In addition to the apparent differences within the no reinforce-

ment condition, and some suggestion of facilitation of performance

with general over minimal instructions, it appears that the mean

number correct in the explicit instruction condition is noticeably

greater in comparison to either of the other instruction conditions

(collapsed across reinforcement condition), or to any of the three

reinforcement conditions (collapsed across instructions). A t test

between schools was performed for the explicit instruction condition

and was found nonsignificant (t = -.52, df = 10). Since the explicit

instruction group was external to the 2 x 2 x 3 design and could not

be included in the original analyses of variance, two one-way arolyses

of variance were performed including this additional group. In both

analyses schools were collapsed based on the failure to find earlier

any statistical differences between schools. The first of these

analyses, comparing the three reinforcement conditions (collapsed

across instructions) with the explicit instruction condition was non-

significant kF = 1.61, df = 3, 56). The second one-way analysis
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comparing minimal and general instruction conditions (collapsed across

reinforcement conditions) with the explicit instruction condition,

was, however, found significant (F = 3.F1, df = 2, 57, 2 < .05).

Further analysis by means of a Newman-Yeuls procedure indicated that

the explicit instruction condition was significantly different from

the minimal instruction condition (p < .05), but not from the general

instruction condition, and that there was no significant difference

between the minimal and general instructions, a firfing similar to

that of the 2 x 2 x 3 overall analysis. These results suggest, then,

that any facilitating effect on learning that the explicit instructions

may have is primarily a function of the more detailed descriptions of

how to select the correct item, rather than a function of the attempt

to clarify and enhance the role of the reinforcing picture, which

was done, in this study, primarily by greater specification and

repetition of how and when it would appear.

Thirty-two of the 34 subjects reaching criterion transferred to

the 18 trial geometric forms (obtained at least 75% correct and a

criterion run = 7 correct) presented at the end of the 36 trials. One

of these subjects refused to continue beyond the original 36 trials to

perform the transfer task. Of the 33 remaining criterion subjects only

one subject did not continue to choose the odd stimulus consistently

during transfer. This subject had reached criterion at the very end

of the original 36 trials and had made less than 10 consecutive correct

responses on the original learning task before being given the transfer

task.

Table 2 also presents the number and percentage of subjects in each
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experimental group reaching criterion, i.e., seven consecutive correct

responses. These data were analysed by means of several chi-square

analyses. As in the overall analyses of variance of the number correct,

a 2 x 3 chi-square analysis of the number of criterion and non-criterion

subjects across the three reinforcement conditions was nonsignificant

(X
2
= .48, df = 2). Similarly a 2 x 4 chi-square of the numbers of cri-

terion and non-criterion subjects in the three reinforcement conditions

and the explicit instruction condition was found nonsignificant (x 2
= 5.43,

df = 3). A 2 x 2 chi-square comparison of criterion and non-criterion

subjects in the minimal and general instruction conditions was also non-

significant (x
2
= 1.33, df = 1). The one analysis which did reach sig-

nificance was the 2 x 3 chi-square including minimal, general and ex-

plicit instruction conditions (x2 = 8.44, df = 2, p < .025). The failure

to find significant differences among most groups in the frequency of

criterion and non-criterion subjects is consistent with the results of

the analyses of variance of the number correct. The only chi- square

analysis which was found significant, that comparing the explicit,general

and minimal instruction subjects, parallels the only significant differ-

ence emerging from the analyses of variance.

It may be noted at this point that 51 percent of all the subjects

tested in this study did reach criterion. Within specific experimental

conditions the percentages range from 12.5 percent (no reinforcement-

minimal instruction) to 83 percent (explicit instruction). Interestingly,

for the minimal instruction condition, which might be considered the most

similar to the procedures used by Gollin and Shirk (1966), the percentage

of subjects attaining criterion is less than theirs,33 percent. It might

be more accurate, however, to exclude the no reinforcement condition in

this comparison, since all children in Collin and Shirk's study received
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reinforcement. When this is done 44 percent (7/16) of the children

in the two comparable groups of the present study attained criterion,

almost exactly the percentage found by Gollin and Shirk

A correlation of number correct scores with age for the total

subject sample, schools and experimental conditions collapsed, was

found significant at the .02 level (r = .31, df = 58); however, similar

correlations for schools (S1 r = .41, df = 20; S2 r = .19, df = 36),

for reinforcement conditions (no reinforcement r = 41, df = 14; red

reinforcement r = .31, df = 14; picture reinforcement r = .10, df = 14),

for instruction conditions (minimal instructions r = -.22, df = 22;

general instructions r = .28, df = 22) and for the explicit condition

alone (r = .22, df = 10) were all found nonsignificant. In fact in

only one individual group, no reinforcement-minimal instructions, when

schools were combined, was the correlation between age and number cor-

rect significant (r = .71, df = 6, 2 < .05), and this correlation must

be interpreted with caution in view of the very small sample size in-

volved (see Table 3).

The relationship between response latencies and learning scores

has been explored in several previous studies in which an oddity learn-

ing task has been used (Turnure, 1972; Turnure & Larsen, 1971, 1972).

Initial independent analyses of response latencies have shown that

while differences in overall group mean latencies were not found,

differences did emerge between mean pre- and post-criterion latencies

for criterion subjects, and further between mean pre-criterion latencies

for criterion and non-criterion subjects. Thus in the present investi-

gation analyses similar to those described in these earlier studies

were undertaken.

Initially a 2 (instruction condition) x 3 (reinforcement condition)



Table 3

Correlations between Number Correct Scores and Age

for all Experimental Groups Combined across Schools

No reinforcement

Minimal instruction

General instruction

Total

Red reinforcement

Minimial instruction

General instruction

Total

r = .71

r = .25

r = .41

r = .44

r = .21

r = .31

n = 8 p < .05

n = 8 n.s.

n = 16 n.s.

n = 8 n.s.

n = 8 n.s.

n = 16 n.s.

Picture reinforcement

Minimal instruction r =-.22 n = 8 n.s.

General instruction r = .44 n = 8 n.s.

Total r = .10 n = 16 n.s.

Explicit r = .22 n = 12 n.s.

Overall r = .31 n = 60 p < .02

L

29



30

analysis of variance of the groups' overall mean latencies for the 36

trials of the learning task was performed and showed no significant

differences. As in analyses of the number correct data in the pre-

sent study, the explicit condition was compared with the three rein-

forcement conditions collapsed across schools and instruction con-

ditions, and then with instruction conditions collapsed across schools

and reinforcement conditions, in two independent one-way analyses of

variance. F's did not reach significance levels in either case. To

investigate the finding reported in previous studies of differential

pre- and post-criterion response latencies, a t test for correlated

means was performed for those criterion subjects on whom both pre-

and post-criterion response latencies were available. The difference

reported in previous studies was again found in the present study

(X pre = 3.3, X post = 2.7; t = 3.52, df a3l, p. < .01). Therefore,

further analyses of pre-criterion latencies were performed, and, in

some instances, compared with similar analyses using overall mean

latencies.

An analysis of variance of pre-criterion latency scores for all

subjects in the 2 x 3 design, with non-criterion subjects' overall

scores entered as reflecting their "pre-criterion" performance gener-

ated no significant findings. Neither of two independent one-way

analyses comparing the eicplicit condition subjects with either the

three reinforcement or two instruction conditions produced significant

results. Thus, analyses of mean pre-criterion response latency scores

between groups were as fruitless, in this case, as analyses of mean

overall response latency scores, despite the correction for the dif-

ferential pre and post-criterion performance of learners in this study.
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Table 4 presents mean precriterion latencies for criterion and non-

criterion subjects in all experimental groups. It can be seen from

this table that in every experimental group the mean response latency

for criterion subjects is longer than that for non-criterion subjects.

A t test between mean response latencies for criterion and

non-criterion subjects, collapsing across all conditions was found

significant (X criterion = 2.7; X non-criterion = 2.1; t = 4.07; df =

58, k < .001). Similar t tests were also computed for individual

groups and for instruction and reinforcement conditions collapsing

across groups, and in addition to the overall difference, a signifi-

cant difference between criterion and non-criterion subjects' response

latencies was found for the red reinforcement condition--general

instructions, and red reinforcement collapsed across instructions,

and for the minimal and the general instruction conditions (see Table 4).

In order to investigate the general relationship between response

latencies and the learning of the discrimination problem a series of

correlational analyses were performed. These analyses involved looking

at the relationship between number correct and latencies as in previous

studies (Turnure, 1972; Turnure & Larsen 1971, 1972). Table 5 presents

the Pearson product-moment correlations and their significance levels

for all experimental groups. In addition to the correlations for the

red reinforcement-general instructions condition, the overall picture

reinforcement condition, the minimal and the general instructions con-

ditions, the overall correlation, i.e., between latency and number cor-

rect collapsing across all experimental groups, ..:as found significant

(r = .52, df = 58, p < .01). In most cases, then, those groups and

conditions for which the mean response latencies fLr criterion and non-
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Table 5

Pearson-Product Moment Correlations Between Pre-criterion Response

Latencies and number Correct for All Subjects in All Experimental Groups*

Reinforcement Condition

No reinforcement Red Picture Total Explicit

Minimal instruction

r .24 .65 .58 .48 .31

n 8 8 8 24 12

P n.s. n.s. n.s. .02 n.s.

General instruction

r .46 .72 .61 .56

n 8 8 8 24

P n.s. .05 n.s. .01

Total Overall

r .32 .66 .59 .52

n 16 16 16 60

P n.s. .01 .02 .001

Total Response Latency* Pre-criterion response latency scores for non-criterion Ss =
Total trials
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criterion subjects were found to be sigLificantly different, were also

those groups and conditions for which significant correlations between

latencies and learning were found; The exception was the finding

of a signifik,nt correlation for the overall picture condition, but a

significant t for overall red reinforcement.

Responses to question of same, not same

Of the 12 subjects who had been given instructions (either general

or explicit) which told them to choose the picture that was'hot the

same as the others," and who did not reach criterion, eight could

correctly identify which pictures were the same and which were not the

same upon questioning after completing the learning task. Two of the

four remaining subjects could not identify "same" or "not the same"

correctly, eit!.er with the general questioning or when the experimenter

specified with which picture they were to compare. The remaining

two subjects could identify which pictures were the same on initial

questioning, and could identify which pictures were not the same

when the experimenter further specified the picture whicil they were to

make the comparison.

For 44 subjects, then, (34 criterion, 10 non-criterion) it is

clear that a "same -not same" discrimination could be made. For two

other children tested it seems that discrimination was not developed.

For the remaining 14 subjects, all of whom received only the minimal

instructions and who subsequently were not questioned as to their

knowledge of "same-not same," no firm concl don can be drawn.

However, it seems likely on the basis of the above results, that the

majority of these subjects would probably also demonstrate the "sanea-

not same" discrimination when asked.



Discussion

The data of the present study produced some significant results

of general interest, primarily attributable to the effects of dif-

fering instructions. The findings suggest, as a number of investi-

gators have done recently (Reitman, 1970; Taylor, 1971), that

_nstructions are an influential, although a relatively unexplored

variable in learning, and further that investigation of subject

characteristics and the interactions between subject characteristics

and the instructions given is a worthwhile direction pursue in

learning as well as in other areas pertinent to intellectual

development, e.g. perception (Gibson, 1969, pp. 334-338).

Few statistically significant findings provided support for

the analysis of reinforcement effects presented earlier, nor for the

hypothesis that particular potency would inhere in feedback which

was presumed to be "intrinsically meaningful" to the task. However,

differential performances were observed across the groups, and it

could be enlightening to examine them in some detail. The effort

expended in this instructional endeavor may not be commensurate with

the evidence available, but at this early stage of a somewhat original

undertaking close scrutiny of initial evidence does not seem amiss.

Consider that the percentage of criterion subjects ranged from

12.5% in the minima) instruction - no reinforcement condition to 83%

in the explicit condition, which very nicely conforms to prediction.

Of course, the intermediate conditions were not at all in accord with

the "underlying dimensions" implicit in the hypothesis. Of most in-

terest is the deviation of the general instruction-no reinforcement

group which theoretically should have been only very little superior

to its minimal instruction counterpart (at least according to a gross
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derivation from general "reinforcement theory"), but which in fact

was superior to all groups save the explicit. The superior performance

of this group is clearly attributable to the effects of the instructions

on the generalized response biases (Hall, 1971) of the subjects which

in turn demonstrates a) that these instructions, at least, were clear

and effective, b) that response biases are readily modified, at least

for normal children ( as opposed, apparently, to retarded children, cf.

Hall, 1971), c) that the children understood the meaning of "not the

same," a conclusion verified by post-task interview, d) that the

stimuli were discriminable, and e) that, given the foregoing condi-

tions, feedback or reinforcement is not necessary to establish or

maintain systematic responses to abstract stimulus dimensions, i.e..

the oddity relation. This last observation leads to consideration

of the general lack of improvement obtained from the reinforcement

conditions utilized in this experiment.

Descriptively, we recall that the four reinforcement groups in

question all fell approximately midway between the two no-reinforce-

ment conditions in learning on both the number correct and percentage

of criterion subjects learning indices. We may ask the correlative

question then, "Why were the performances of subjects in these four

conditons enhanced, compared to the minimal instruction-no reinforce-

ment group?" The most parsimonious answer to the first part of this

question is that the reinforcement-feedback presented in the red and

picture reinforcement conditions provided sufficient guidance and/or

incentive, to induce consistent responding to the designated stimulus

characteristic, i.e. "not same," and this explanation is most appropriate
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for the minimal instruction conditions, where there does not appear

to be any other explanation available. While the same response

guidance/incentive factors exist in the general instruction conditions,

these subjects also were provided with the information crucial to

task solution, but did poorer than the noreinforcement group. It

sppears that the attempt to incorporate contingent stimulus feedback

into a task structure that was quite satisfactorily communicated by

the general instructions alone, and conveyed somewhat less satisfac

torily by the feedback alone, foundered in the insufficiency of the

information provided, or in the inadequate provision of more physical

requirements, such as time for the children to assimulate the directions,

or repetition of the crucial elements of the instruction. The impor

tance of the latter provision is attested by the positive outcome of

the explicit condition, which basically just did repeat the information

more than was done in the general instructions.

One last technical point emerges from a close scrutiny of the

varied conditions of the study. Subjects in all the "reinforcement"

conditions, including the explicit, were required to make an additional

orienting response, to the upper panels, after their instrumental

response, to perceive the feedback information. This additional task

requirement may have been an additional burden on some subjects, since

voluntary control of orienting responses is an ability just being

mastered by many children in the age range studied (Turnure, 1970,

1971).

A final general point also should be made pertaining to the failure

of the "intrinsically meaningful" feedback to enhance performance over

that of extrinsic feedback. The assumption behind this manipulation
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was that feedback which actually "operated" on the relation in

question would facilitate performance in some way. In the procedures

of this study the crucial aspects of this hypothetical interrelation-

ship actually were never specified or pointed out to the subjects

in any condition. Thus, at no time were "picture reinforcement"

subjects told "to be correct you must eliminate the oddity relation

in the stimulus complex by producing another of the single stimulus

objects you will see in the initial array, so as to form a pair which

will then be equivalent to the pair of objects contained in the

original array," or the like, and given the ages of the subjects it

should be easy to see why. This is to say, most simply, that the

"intrinsic meaningfulness" hypothesis may not have been tested in

the direct conceptual way that appears to be required, but, at best,

was tested only as to whether some form of a "primitive" perception

of the stimulus interrelationships would manifest itself on the task.

Thus, for this and other reasons implied above, it may be necessary

to test the hypothesis with much older children. Modification of

the instructions to suit individual children may also prove workable,

but this type of "clinical method" (see Ginsberg & Opper, 1969, for

a discussion of Piaget's use of the "clinical method"), "can create

problems of its own" as Gibson (1969, p. 338) points out. She goes

on to comment, "Ingenuity in putting questions about what is perceived

at different age levels is still an urgent need" (1569, p. 338); to

which we may add as well "in putting instructions."

The learning data provided several other findings relating to

somewhat different concerns. The very poor performance of subjects

in the no reinforcement-minimal instruction condition indicates
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that the oddity response preference found in mentally retarded popu-

lations (cf. Dickerson & Gireadeau, 1970) was not a dominant response

tendency in these nursery school subjects. It is interesting to note,

however, that the one subject who achieved criterion in the no rein-

forcement-minimal instruction condition did choose the odd item

consistently from the very first trial. The significant overall

correlation of number correct scores with age seem also to be a pre-

dictable finding, in that numerous studies of oddity learning have

found a general linear increase in learning with age. This relation-

ship between age and performance, however, appeared to play a very

little role within any one experimental group. Interestingly, it

was only for the no reinforcement-minimal instruction group that a

significant correlation, other than for across the entire sample, was

found. This would suggest that in the absence of any feedback or

guidance as to how to proceed on the task, the older subjects are

employing more successful strategies; however, as soon as one or

another of these factors is introduced age differences tend to be

obscured or diminished (see also Hall, 1971). Of course, restricted

age ranges and very small ns act against finding relationships. It

was clear also that age was not related to the ability to transfer

the oddity concept, given it was demonstrated on the original task.

This finding replicates previous reports that the oddity response,

once firmly established, transfers immediately to any situation in

which the oddity relationship is present (House, 1964; Levin& Maurer,

1969).

The response latency data parallel in many respects that found



40

in previous studies using an oddity learning task (Turnure, 1972, in

preparation; Turnure & Larsen, 1971, 1972). Criterion subjects were

found to respond significantly slower than the non-criterion subjects,

and slow response was highly correlated with greater learning. Clear-

ly then, those subjects who learned were responding in a different

fashion than those subjects who did not learn. Several qualitative

observations on the part of the experimenter might be inserted at

this point. Children who tended to approach the task in a more

deliberate fashion appeared to be those who learned most often. That

is, many children were observed to be very eager to begin, seeming

to want to push windows as soon as they were seated before the appar-

atus, and even prior to being told anything about the game. Many

of these same children responded almost immediately as the slides

came on, and then when their responses were incorrect pushed other

windows repeatedly, apparently in an effort to find the correct item.

Instructions to these children to push only one window each time

usually were unheeded. It might be hypothesized that the more

impulsive children benefited neither from the instructions nor from

the reinforcement feedback. In particular, the general instructions

may have been inadequate for these children who were so eager to

begin the tas:, whereas the more explicit instructions which repeated

several times that ti right choice was the one that was not the

same as the others may have, perhaps because of the repetition alone,

were more effective. These experimenter observations were unfortunately

not systematically undertaken, and clear documentation of differences

in subject characteristics relative to learning and the attention

to instruction seems necessary. A large nuzber of studies, however,
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have explored the question of differential cognitive strategies and

cognitive styles in a variety of learning situations (cf. Kagan &

Kogan, 1970), and it seems reasonable that this may be an important

variable to explore in oddity learning, particularly when repeated

findings of differential responding styles of criterion and non-cri-

terion subjects are noted.

One other point might be mentioned in this connection. The

large majority of nursery school children in the present study were

able to discriminate "same" and "not same" upon questioning, even

when they did not respond to instructions to do so on the oddity

task. Corraborating this observation House (1964) and Saravo and

Gollin (1969) have reported that the ability to identify objects

on the basis of same, not same or different, did not predict per-

formance on oddity learning tasks. However, their subjects were not

given instructions to attend to the "same-not same" dimension. In

fact, in the present study, the condition that repeated these in-

structions several times did appear to be more effective than those

which did not. This insistent repetition, or perhaps merely the

increased latency between seeing the apparatus and performing on it

(cf. Schwebel & Bernstein, 1970) cohering with the repetition,

appears to have modified the explicit condition children's impulsivity

regarding instrumental responding, and, possibly, augmented their ob-

serving response tendences, as well as enhancing their conception of

the task. Any or all of these effects would have been beneficial, and

effort should be expended toward the explication of the effects and

interactions.
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Further Observations

Replication study

In view of the rather inconclusive, although at some points

suggestive results with the 60 children in the study above, a third

group of nursery children were tested under the identical experimental

procedures in an effort to replicate and clarify some of these

earlier findings.

Subjects

Forty- -seven children were selected from a third nursery school

near St. Paul, Minnesota.) These children were characterized by the

school's director as coming from middle class families and being

at least of average ability, and so appeared to be slightly lower

in SES and IQ than the previous school samples. Also, whereas the

first two schools had been located within the city of St. Paul

itself and were rather exclusive, the third school was in a suburban

area, and the children from this latter school may or may not have

been exposed to differential experiences which in turn might have

affected their performance in the study.

Some effort was made to select children from the third school (S3)

so as to be as similar in age to those included in the original sample

as possible. However, the mean age of the third sample was greater,

X = 62.4 months, than both of the other two school samples. When

all three schools were compared in a 3 (schools) x 2 (instruction

condition) x 3 (reinforcement condition) analysis of variance, the

schools factor emerged significant (F = 31.5, df = 2, 104, 2. < .001).

A subsequent Newman-Keuls analysis showed that not only was the mean
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age of S3 greater than that of Si and of S2, but in contrast to the

finding in the two-school comparison (Si vs. S2) described earlier (p. 11),

S1 was now found significantly older than S2. No statistically signi-

ficant age differences appeared within the explicit condition alone,

however (F = 2.34, df a 2, 17, n.s.).

Table 6 presents the number of subjects from S3, their mean ages

and standard deviations in each experimental group.

Apparatus and procedures

As was indicated abuve, the apparatus used and procedures followed

with the subjects from the third school were identical to those used in

the original sample.

Results

School 3 learning scores for all experimental groups are shown

in Table 7. Instruction condition (2) x Reinforcement condition

(3) analysis of variance of the number correct produced a significant

instruction condition effect (F = 4.55, df = 1, 33, P < ,05), a finding

substantiating this treand obtained earlier with the two schools

combined. Neither the meain effect of reinforcement type nor the

interaction was significant. Within the explicit condition alone,

a one-way analysis of variance among schools was Fignificant (F = 3.98,

df = 2, 17, P < .05). This difference is attributable primarily to

the unexpectedly poor performance of the subjects from S3, who per-

formed significantly worse than S2 subjects (t = 2.79, df = 14,

E < .01), and poorer, but not significantly so, than S1 subjects

(t = 1.23, df = 10, n.s.). Table 7 shows that. the subjects in the

explicit condition even performed more poorly on the average than
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Table 6

Mean Chronological Age (in months) and

Standard Deviations for Schoc' Sample 3 (S3)

Reinforcement Condition

No Reinforcement Red Picture Explicit

Minimal Instruction

/ 60.5 60.3 60.0 58.0

SD 2.6 2.5 3.4 5.1

n 4 3 4 5

General Instruction

X 59.8 59.8 60.0

SD 3.8 2.5 2.9

n 4 4 4



Table 7

Mean Number Correct, Standard Deviations and Number of

Criterion Subjects for Each Experimental Group

Reinforcement Condition

No reinforcement Red Picture Total Explicit

Minimal Instruction

X 17.8 11.7 20.8 17.0 16.6

SD 8.3 3.8 9.9 8.4 9.7

n 6 6 7 19 8

#Crit.Ss 1 0 3 4 3

General Instruction

X 24.8 22.7 23.7 23.7

SD 9.3 10.6 13.2 10.7

n 6 7 7 20

#Crit.Ss 4 4 4 12

Total

X 21.3 17.6 22.3

SD 9.2 9.8 11.3

n 12 13 14

#Crit.Ss 5 4 7

45
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subjects in the no-reinforcement-minimal instructions condition,

and showed no superiority to any general groups whether collapsed

over reinforcement or instructions, thus failing to replicate the

findings of the main study for the explicit condition.

Following the procedures of analysis used with the two-school

sample, a number of correlational analysis of number correct with

CA were undertaken (see Table 9). Whereas in the two-school study

proper a significant correlation of number of correct scores with

age was found for the total subject sample, schools and experimental

conditions collapsed, in the third school this significant overall

correlation was not obtained (r = -.03, df = 45). In fact, only in

the picture reinforcement-minimal instruction condition was a signi-

ficant age-learning score correlation found for the third school,

and it was negative (the two youngest Ss got by far the two highest

scores). It should be mentioned, however, that very few significant

correlations had been found even when the two schools studied earlier

were combined (pp. 28-29). Looking more closely at the explicit con-

dition, a high, positive (r = .68, df = 6) but nonsignificant correla-

tion between age and number correct scores was found for S3. The only

other positive correlation found in this sample was in the picture

reinforcement-general instruction condition, the condition most

similar to the explicit. In all cases the sample sizes are so very

small as to require that any interpretation of the correlations be made

with caution. However, CA does not seem to be a clear factor in the

differential learning performances which were found, at least in the

four to five year old age range of this sample.
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Differences in response latency performance and the relationship

between response latency and learning scores were igain explored. Pn

Instruction condition x Reinforcement condition analysis of variance

of the group's overall mean latencies averaged over the 36 trials was

initially performed. Again, as in the two-school analyses, no signi-

ficant differences emerge in the one-way analyses comparing explicit

and instruction conditions, and explicit and reinforcement conditions.

A t test for correlated means between pre- and post-criterion latencies

of those criterion subjects for whom both pre- and post-criterion

response latencies were available, was significant (t = 2.42, df =

18, p < .05). Therefore, subsequent latency analyses and correlational

analyses of latencies and learning were performed on mean pre-criterion

latencies.

With all groups combined, the mean response latency for 19 cri-

terion subjects was significantly longer (X = 3.4, SD = 1.3) than for

the 28 non-criterion subjects (X = 1.9 , SD = .6; t = 5.21, df = 45,

P < .001). Similar t tests were also computed for individual groups,

and the red reinforcement-general instruction group and both instruction

and the red and picture reinforcement conditions all showed significant

differences between criterion and non-criterion subject latencies (see

Table 8). These findings rs.plicated similar ones in the study proper,

and added that for the picture reinforcement condition.

The general relationship between response latencies and the

learning of the discrimination problem was investigated by means of

correlational analyses for the S3 sample. Table 9 presents the Pearson

product-moment correlations and their significance levels for all

experimental groups. A significant correlation was found within the
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Tab le 9

Pearson Product-Moment Correlations Between Mean Precriterion Response

Latencies and Number Correct for All Experimental Groups in School 3

No reinforcement Red Picture Total Explicit

Minimal Instruction

r .7R

n 6

p n.s.

-.42

6

n.s.

.90

7

.01

.72

19

.001

.44

8

n.s.

General Instruction

r .77 .91 .79 .77

n 6 7 20

P n.s. .01 .05 .001

Total Overall

r .76 .65 .83 .72

n 12 13 14 47

P .01 .01 .001 .001
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total sample (r = .69, df = 45, .p < .001). Consistent with the

above finding of more significant differences between criterion and

non-criterion subjects in the third school, there are also several more

significant learning-latency correlations (compare Table 5, p. 33 and

Table 9). In all experimental groups and conditions in which a signi-

ficant learning-latency correlation was found in the study proper, a

significant correlation was found in the sample, with the addition of

significant findings in the two picture reinforcement conditions.

Responses to questions of not same

Of the 13 subjects who did not reach criterion in S3 and who

had been given instructions (either general or explicit) which told

them to choose the picture that was "not the same as the others,"

eight could correctly identify which pictures were the same and which

were not the same upon questioning after completing the learning task.

Three of the five who could not were in the explicit condition (also

one subject each in the picture and no reinforcement conditions) and

one of these three subjects could not correctly identify which pictures

were not the same even when the experimenter further specified the

picture with which they were to make the comparison (one subject in

the no reinforcement condition also could not make this identification

correctly).

Although absolute numbers are so small in some conditions as to

make statistical analyses; questionable, it does not appear that the

overall percentage of subjects who showed comprehension of the concept

of "not the same" is significantly less for S3 in comparison to S1

or S2 (see Table 10). There is some indication however, that the

percentage of subjects showing comprehension is smaller for the explicit

condition S3 subjects; the only explicit condition subjects who



C
o
n
d
i
t
i
o
n

T
a
b
l
e
 
1
0

P
e
r
c
e
n
t
a
g
e
 
o
f
 
N
o
n
-
c
r
i
t
e
r
i
o
n
 
S
u
b
j
e
c
t
s
 
S
h
o
w
i
n
g
 
C
o
m
p
r
e
h
e
n
s
i
o
n

o
f
 
t
h
e
 
C
o
n
c
e
p
t
 
"
N
o
t
 
t
h
e
 
S
a
m
e
"

S
i

S
2

S
3

N
o
 
r
e
i
n
f
o
r
c
e
m
e
n
t

n

1
0
0
%

1
/
1

1
0
0
%

1
/
1

5
0
%

1
/
2

R
e
d
 
r
e
i
n
f
o
r
c
e
m
e
n
t

1
0
0
%

1
0
0
%

1
0
0
%

n
1
/
1

3
/
3

3
/
3

P
i
c
t
u
r
e
 
r
e
i
n
f
o
r
c
e
m
e
n
t

0
%

0
%

3
3
%

n
0
/
1

0
/
3

1
/
3

E
x
p
l
i
c
i
t
 
r
e
i
n
f
o
r
c
e
m
e
n
t

1
0
0
%

1
0
0
%

4
0
%

n
1
/
1

1
/
1

2
/
5

T
o
t
a
l
s

7
5
%

6
3
%

5
4
%

3
/
4

5
/
8

7
/
1
3



52

apparently could not identify which pictures were not the same were S3

subjects (z = 2.00, E. < .05, for S1 or S2 tested against S3).

Discussion

Contrary to expectations, with the addition of the third school

sample, the results became less cJear in certain important aspects.

In particular, the very poor explicit group performance by school 3

makes it less evident that increasing the specificity of instructions

improves performance. It is difficult in fact to understand why this

group does so poorly in contrast to the other two schools, both of

which were significantly younger, but both of which performed better

than the S3 sample and no differently from each other. Age did not

appear to be an obvious contributing factor to performance differences.

The only data which suggest a possible variable influencing perfor-

mance are that obtained from the questioning of subjects as to their

knowledge of the concept "not the same." Fewer of the S3 subjects

in the explicit condition understood this concept and this unfortunate

fact of sampling may account for the discrepancy. In the six groups

of the main design, the two conditions previously found the weakest,

the minimal no- and red-reinforcement groups, reversed their relative

standing, but otherwise the rank order of the groups is identical to

the initial study. The previous discussion of possible reasons for

the relative orderings of the groups is not thereby validated, but

the obtained consistencies make the effort expended seem more worthwhile.

A significant effect of instructions was found in this study; thus

that aspect of the investigation appears to be on firm ground.
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The response latency data provided replications of all of the

major findings of the previous investigation, and extended the general

implications of this measure by increasing the range of conditions

in which effects were obtained. There appears to be no question but

that response latency is a sensitive index of some subject characteris-

tics, particularly when differences in the pre- and post-criterion

segments of responding are considered. The problem with response

latency as a measure is being certain what you are measuring. While

there is good evidence (Turnure, 1972) that latency of response cor-

relates with attention, as indexed by overt orienting responses

(Turnure, 1970a, 1970b, 1971), studies also show that response latency

accounts for significant amounts of variance in learning independent

of attention (Turnure, 1972; Turnure & Larsen, 1971, 1972). It may

be that response latency is a reflection of subjects' cognitive

styles (Kagan & Kogan, 1970; Kagan, Rosman, Day, Albert, & Phillips,

1964; Kagan, 1966), as well as their "behavioral tempos" as we

described earlier. But the "cognitive style" dimension requires a

great deal more experimental work to validate it (cf. Pick & Pick,

1970) and to demonstrate its pragmatic value. Perhaps the present

line of research, which has produced such consistent findings with

the response latency measure, and which appears to have obvious

correspondences with cognitive style, may contribute in alternative

research strategy "which might provide stronger support for it

[cognitive style]" (Pick & Pick, 1970, p. 807).
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Appendix: Report No. 32

Pilot Data

Subjects and Procedure

59

Thirty-seven pilot subjects between the ages of 3-2 and 5-1

were obtained from the University of Minnesota Nursery School. Of

the original subjects, seven were "disadvantaged"* children and nine

were younger children, 3-5 to 3-8. However, it was decided that

since these 16 children would be very much younger (cf. Turnure, 1971)

or from a different socio-economic background than the subjects

selected for the study proper, and would therefore introduce additional,

undesirable, variance to be contended with, they would be dropped

from any formal analyses of the pilot data. Consequently, the number

and mean ages of the "formal pilot subjects" tested in each experimental

group, shown in Table 11, were not balanced across groups. The overall

mean age of these pilot subjects was 50.6 months, and was significantly

younger than the youngest group, S2, included in the study proper

(t = 3.22, df = 57, 2. < .01).

The procedures were basically similar to those described in the

main text. A major exception occurred in running the disadvantaged and

young subjects where the experimenter felt required to admonish these

subjects to "look at all the pictures," "take your time," and so forth,

in reaction to the subjects rather blatant "impulsivity."
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Table 11

Mean Chronological Age (in months) and Standard Deviations for each

Experimental Group of Formal Pilot Subjects

No Reinforcement Red Picture Explicit

Minimal insLioction

X 55.0 51.0 51.5 47.5

SD 7.1 7.1 6.4 3.8

n 2 4 4 4

General instruction

X 48.3 53.5 51.5

SD 1.5 .7 3.5

n 3 2 2
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Results and Discussion

Table 12 includes the mean CA, number correct and response

latency data for each of the three populations of pilot subjects.

On a purely descriptive basis, it is obvious from Table 12 that

the disadvantaged subjects, although of the same CA as the formal

sample and over six months older than the younger sample, were

showing inferior performance to both contrast groups, in number correct

and response latencies. Indeed, it was the obvious relationship of

these subjects rapid responding and poor learning, which persisted

despite some informal efforts by the experimenter to moderate this

type of responding, that sensitized the writers to the involvement

of the type of "impulsiveness"
discussed in earlier sections of the

Report. Of course, the younger subjects' performance levels were nearer

to those of the disadvantaged than to the older formal sample, which

appears to be a typical pattern of results in comparative-developmental

research at present (see, for instance, Eska & Block, 1971). The

general developmental increase for younger and older subjects confirms

Strong's (1966) findings for such young children, and the fact that

no child under 3-9 solved the problem replicates his findings for that

age with six subjects tested on the Primate Automatic Testing Apparatus-

Key, although he found two of six other subjects this age reaching

criterion on a standard WGTA using stereometric stimuli (see also,

Etaugh & Van Sickle, 1971). The 29% of criterion subjects for the

older subjects is near Strong's finding of 33% four and fi Te year old

PATA-K apparatus subjects reaching criterion, and midway between the

findings of Lipsitt and Serunian (1963, 17%) and Gollin and Shirk
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(1966: 42%).

The data for the 21 subjects of the formal pilot study is presented

distributed across conditions in Table 13. As regards the major hypo-

theses of the "study proper," as they were being developed, the relatively

strong performance of the general instructions - picture reinforcement

and the explicit condition groups was interpreted as being in accord

with them and so, supportive of carrying out a full-fledged investigation.

But while these two groups' data showed good concoruance with the hypo-

theses and with the bulk of the data subsequently to be gathered (see

main text), it is clear from hindsight that the learnt-1g data from most

of the other pilot groups just add to the confusi4n found in the later

data. Most notewore f in this respect are the poor performances of

the few subjects in the general instruction-red and minimal instruction-

picture groups, which had help up rather strongly in the data reported

in the main text. Perhaps, in the interests of parsimony and peace

of mind, we may chalk these results up to the vagaries of sampling.

The two other aspects of the data from these subjects which pertained

to the subsequent research were response latencies and understanding of

the "same -not same" distinction. In Table 12 we may see that criterion

subjects tended to respond with longer latencies prior to criterion,

just as we would expect, and that the mean time of pre-criterion respond-

ing appears higher than that determinable for any contrast group, young,

disadvantaged, or older non-criterion. The proportion of relevant non-

criterion subjects who seemed to understand the concept of "not the same"

appears to be slightly less than that found for the other samples (see

Table 14).
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Table 13

Mean Number Correct and Standard Deviations for each

Experimental Group of Formal Pilot Subjects

No Reinforcement Red Picture Explicit

Minimal Instruction

X 17.0 17.8 13.3 23.8

SD 1.4 8.9 2.8 8.5

n 2 4 4 4

#Crit.Ss 0 1 0 2

General Instruction

X 18.3 11.5 25.0

SD 14.0 3.5 12.7

n 3 2 2

#Crit.Ss 1 0 1
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